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57 ABSTRACT 
A method of processing a highly viscous material com 
prises the steps of spinning the material in a homoge 
nizer to reduce it to a creamy fluent consistency, flow 
ing the creamy material wholly by gravity down into an 
upper centrifuge stage, centrifuging the creamy mate 
rial in the upper centrifuge stage into a solids fraction 
and a liquid fraction, flowing the solids fraction wholly 
by gravity down into a lower centrifuge stage, and 
centrifuging the solids fraction in the lower centrifuge 
stage. These steps can all take continuously with the 
material being fed in at one end and the solid and liquid 
fractions obtained at the opposite lower end. Prior to 
spinning the material a liquid is added to it to reduce its 
viscosity and increase its homogeneity. This liquid can 
be the recirculated liquid fraction obtained in the first 
centrifuge stage. In accordance with this invention the 
recirculated liquid fraction is heated to 40' C. to 70° C. 
before introducing it into the homogenizer. 

S Claims, 2 Drawing Sheets 
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1. 

DOUBLE CENTRFUGE FOR HIGHILY WISCOUS 
MATERAL 

FIELD OF THE INVENTION 

The present invention relates to a centrifuge. More 
particularly this invention concerns a double centrifuge 
for a highly viscous material. 

BACKGROUND OF THE INVENTION 
Processing a highly viscous material such as a sugar 

byproduct which tends to form clumps is fairly difficult. 
Use of a continuous sieve-type centrifuge such as de 
scribed in German patent document 3,415,519 filed 26 
Apr. 1984 by Bernhard Fiedler having two stages is 
typically ruled out because the material forms lumps 
that in turn constitute ofcenter masses that create so 
much throw as to overload the device. Such a centri 
fuge can only be used for relatively easy-to-handle type 
B sugar. 

In an alternative system described in German patent 
document 3,622,959 filed 09 Jul. 1986 (equivalent to 
European patent application 252,341 published 13 Jan. 
1988) also by Bernhard Fiedler the two coaxial drums 
are suspended from their drive motor so as to minimize 
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officenter vibrations. This arrangement also is not suit 
able for type C sugar. 
Thus to separate highly viscous clump-forming sus 

pensions such as C-sugar byproducts it is necessary to 
move the material manually from a single-stage centri 
fuge to another and to carefully load it into the down 
stream centrifuge. There is no known way to use a 
space-efficient two-stage coaxial centrifuge of the types 
described above. 

OBJECTS OF THE INVENTION 
It is therefore an object of the present invention to 

provide an improved system for separating a highly 
viscous and clump-forming suspension. 
Another object is the provision of such an improved 

system for separating a highly viscous and clump-form 
ing suspension which overcomes the above-given disad 
vantages, that is which allows the suspension to be 
separated in a coaxial two-stage filter centrifuge. 

SUMMARY OF THE INVENTION 

A method of processing a highly viscous material 
according to this invention comprises the steps of spin 
ning the material in a homogenizer to reduce it to a 
creamy fluent consistency, flowing the creamy material 
wholly by gravity down into an upper centrifuge stage, 
centrifuging the creamy material in the upper centri 
fuge stage into a solids fraction and a liquid fraction, 
flowing the solids fraction wholly by gravity down into 
a lower centrifuge stage, and centrifuging the solids 
fraction in the lower centrifuge stage. These steps can 
all take place continuously with the material being fed 
in at one end and the solid and liquid fractions obtained 
at the opposite lower end. 
Thus the instant invention makes it possible to treat a 

sugar byproduct in a two-stage centrifuge. The problem 
of the material clumping up and making so much throw 
that the centrifuge would not operate is largely ruled 
out by the first stage that turnsit creamy and fluent. The 
problem of the noncentered feeding of the material to 
the centrifuge, which inherently makes it flow out offic 
enter, is also thus eliminated. 
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2 
According to another feature of this invention prior 

to spinning the material a liquid is added to it to reduce 
its viscosity and increase its homogeneity. This liquid 
can be the liquid fraction obtained in the first centrifuge 
stage, recirculated back up to the homogenizer. In ac 
cordance with this invention the recirculated liquid 
fraction is heated to 40 C. to 70' C. before introducing 
it into the homogenizer. 
The apparatus according to this invention has a hous 

ing, a homogenizer on the housing for spinning the 
material to reduce it to a creamy fluent consistency, a 
first conduit for flowing the creamy material wholly by 
gravity down into an upper centrifuge stage, an upper 
centrifuge in the housing for separating the creamy 
material into a solids fraction and a liquid fraction, a 
second conduit for flowing the solids fraction wholly 
by gravity down into a lower centrifuge stage, and a 
lower centrifuge below the upper centrifuge for centri 
fuging the solids fraction. The homogenizer includes a 
housing fixed on the centrifuge housing, a rotor rotat 
able about an upright axis in the homogenizer housing, 
and a drive motor beneath the rotor and operable to 
rotate the rotor about its axis. A drive motor atop the 
housing has a downwardly projecting shaft and the 
upper and lower centrifuges have respective upper and 
lower drums fixed on the shaft. 
Such a structure is extremely compact and can con 

tinuously take in the material to be separated and put. 
out the separated fractions. Normally the rotor is pro 
vided with a horizontal bottom wall perpendicular to 
the rotor axis, an upright side wall having an upper edge 
and projecting upward from the bottom wall, a top wall 
fixed to the side wall above the upper edge thereof and 
forming with the upper edge a radially open slot, and 
mixing formations in the rotor within the side wall. The 
mixing formations change the thixotropy of the inputed 
viscous material and greatly decrease its viscosity. 

In accordance with the invention the upper edge 
forms a downwardly open groove and the homogenizer 
housing has a floor beneath the upper edge, an outer 
annular side wall projecting upward from the floor 
around the rotor, and an inner annular side wall project 
ing upward from the floor within the outer wall into the 
groove, the walls and floor together forming an annular 
collection compartment. In addition a spiral ramp in the 
compartment has a lower end and the outer side wall is 
formed with an outlet port at the lower end connected 
to the first conduit. This first conduit in turn has a tube 
connected to the outlet port, a transparent sight glass 
below the tube connected to the upper centrifuge, and a 
rubber cuff connected between the tube and the sight 
glass. This makes it possible to monitor operation of the 
system. 

Furthermore the homogenizer housing has an input 
funnel receiving the untreated material and having a 
downwardly tapering lower end opening into the rotor 
beneath the upper wall thereof, and an additive line 
opening tangentially into the funnel. The thinning liquid 
is fed into this the additive line. 

DESCRIPTION OF THE DRAWING 

The above and other objects, features, and advan 
tages will become more readily apparent from the fol 
lowing, reference being made to the accompanying 
drawing in which: 

FIG. 1 is a vertical section through the centrifuge 
according to this invention; and 
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FIG. 2 is a vertical section through the homogenizer 
of the apparatus. 

SPECIFIC DESCRIPTION 

As seen in F.G. 1 a centrifuge 1 according to the 
invention has a housing 2 in which is provided an upper 
primary centrifuge 3 and a lower secondary centrifuge 
41 both carried on a common shaft 5 centered on a 
vertical axis SA and driven by a notor 6 atop the hous 
ing 2 in the manner described in above-cited German 
3,622,959. The upper primary centrifuge 3 is fitted with 
a preaccelerator drum 7 that receives input from a ho 
nogenizer 8 through an input tube 9 that opens into the 
drum of this upper centrifuge 3. In turn this homoge 
nizer B receives input of material to be separated from 
an input pipe 10 provided with a valve 11. A secondary 
supply pipe 12 opening into the input line 10 immedi 
ately downstream of the flow-control valve 11 can add 
liquid to the inputed material to thin same if necessary. 
More particularly the upper primary centrifuge 3 

comprises a frustoconical foraminous drun 43 centered 
on the axis SA and fixed on the shaft 5 and surrounded 
by a collecting wall 44 defining a first liquid-collecting 
compartment 45 from which leads a drain pipe 46. A 
pump 61 can recirculate the liquid fraction obtained in 
the pipe 46 to the pipe 12. A heater 62 is provided to 
heat this liquid to 40' C. to 70' C. prior to introduction 
into the homogenizer 8. Sprayers 47 are provided for 
washing the material that migrates up the drun 43 as it 
is rotated at high speed. An outer solids-collecting com 
partment 48 formed by a funnel-shaped wall 49 receives 
the solids as they are thrown from the upper edge of the 
drum 43 and feeds these solids into a preaccelerator 50 
of a drum 51 of the lower centrifuge 4, which drum 51 
is substantially identical to the foraminous drum 43. 
Inner and outer walls 52 and 53 surrounding the drum 
51, with the wall 53 higher than the wall 52, define 
respective collecting compartments 54 and 55 having 
respective drains S6 and 57 for the liquid collected 
therein. Another sprayer 58 is provided for washing the 
solids which themselves are thrown from the top edge 
of the drum 51 into a compartment 59 from which they 
are recovered at an outlet 60. This is the system de 
scribed in above-cited German 3,622,959. 
As better seen in FIG. 2 the homogenizer 8 has a 

lower housing part 14 and an upper part 16 separated by 
a horizontal floor 15, with the lower part 16 fixed to the 
housing 2. A motor 22 in the lower part 16 has an output 
shaft 40 centered on a vertical axis 13A parallel to the 
axis SA and fixed to a hub 21 of a rotor 13 that is there 
fore rotatable about this axis 13A at high speed. The 
rotor 13 has a floor 20 perpendicular to the axis 13A and 
a side wall 23 extending upward therefrom and formed 
with an outwardly projecting annular rim or flange 26 
from which in turn depends a cylindrical annular rim 
27. Spacers 24 on the flange 26 support an annular and 
planar upper-end plate 25 above the flange 26 to define 
a radially open gap 19 between the flange 26 and the 
plate 25. Internally the rotor 13 is formed with radially 
inwardly projecting ribs 17 Serving as mixers. 
A cylindrical wall 28 projects Upward from the floor 

15 into the downwardly open groove defined between 
the outer surface of the side wall 23 of the rotor 13 and 
the depending rim 27. This wall 28 defines With the 
upper housing part 16 and floor 15 an annular compart 
ment 42 in which is provided a spiral ramp 29 and a 
laterally inclined deflecting plate 41 and the upper 
housing wall 16 is formed at the plate 41, which is at the 
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4. 
lowest part of the spiral 29, with an outlet port 30 open 
ing into an outlet tube 31. This outlet tube 31 in turn is 
formed by an upper metallic tube 32 fixed to the hous 
ing 14, 16, and connected at its lower end by means of 
a rubber cuff 33 to a transparent sight glass or tube 34 
whose lower end is fixed to a fitting 35 itself connected 
to the upper end of the tube 9 shown in FIG. 1. 
The upper end of the housing 14, 16 is closed by an 

annular plate 38 fitted via a seal 39 to the upper annular 
end of the upper housing part 16 and centrally provided 
with a fill funnel 36 centered on the axis 13A and pro 
vided at its upper end with a flange 37 by means of 
which it is connected to the valve 11 of FIG. 1. The 
lower end of this downwardly tapering funnel 36 
projects with play through the central hole of the plate 
25 secured by the spacers 24 atop the rotor 13. 
Thus material to be centrifuge separated is fed via the 

line 10 into the rotor 13 Which is rotated about the axis 
13A at high speed. The liquid fraction recovered at 46 
is fed in at 12 to mix with it. In the rotor 13 the nixer 
formations 17 break up the material which is then 
moved up the inside surface of the rotor 13 by centrifu 
gal action until it is thrown radially out the opening 19 
into the compartment 42. In the compartment 42 the 
now homogenized material flows down the ramp 29 
and of the plate 41 into the tube 31 and is admitted to 
the upper centrifuge drum 3. Thereafter processing 
takes place as described in above-cited German 
3,622,959. 
We claim: 
1. An apparatus for processing a highly viscous mate 

rial, the apparatus comprising: 
a centrifuge housing; 
means including a homogenizer on the housing for 

spinning the material to reduce its viscosity to a 
creamy fluent consistency, the homogenizer in 
cluding 

a homogenizer housing fixed on the centrifuge hous 
1, 

a rotor rotatably about an upright axis in the homoge 
nizer housing and including 
a horizontal bottom wall perpendicular to the rotor 

S, 
an upright side wall having an upper edge, forming 
a downwardly open groove, and projecting up 
ward from the botton wall, 

a top wall fixed to the side wall above the upper 
edge thereof and forming with the upper edge a 
radially open slot, and 

mixing formations in the rotor within the side wall, 
and 

a drive notor beneath the rotor and operable to ro 
tate the rotor about its axis, the homogenizer hous 
ing having 
a floor beneath the upper edge, 
an outer annular side wall projecting upward from 

the floor around the rotor, and 
an inner annular side wall projecting upward from 

the floor within the outer wall into the groove, 
the walls and floor together forming an annular 
collection compartment; 

first conduit means for flowing the creamy material 
wholly by gravity down into an upper centrifuge 
stage; 

means including an upper centrifuge in the centrifuge 
housing for separating the creamy material into a 
solids fraction and a liquid fraction; 
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second conduit means for flowing the solids fraction 
wholly by gravity down into a lower centrifuge 
stage; and 

means including a lower centrifuge below the upper 
centrifuge for centrifuging the solids fraction, 

a drive motor atop the housing having a downwardly 
projecting shaft, the upper and lower centrifuges 
having respective upper and lower drums fixed on 
the shaft. 

2. The apparatus defined in claim 1 wherein the ho 
mogenizer housing further includes 
a spiral ramp in the compartment and having a lower 

end, the outer side wall being formed with an outlet 
port at the lower end connected to the first conduit 
eas. 

3. The apparatus defined in claim 2 wherein the first 
conduit means has 
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6 
a tube connected to the outlet port, 
a transparent sight glass below the tube connected to 

the upper centrifuge, and 
a rubber cuff connected between the tube and the 

sight glass. 
4. The apparatus defined in claim 1 wherein the ho 

mogenizer housing further has 
an input funnel receiving the untreated material and 
having a downwardly tapering lower end opening 
into the rotor beneath the upper wall thereof, and 

an additive line opening tangentially into the funnel, 
the apparatus further comprising 
means for feeding a liquid into the additive line. 
5. The apparatus defined in claim 4, further compris 

1ng 
means for recirculating the liquid fraction from the 
upper centrifuge to the additive line. 
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